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(54) DIVERSITY RECEPTION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the diversity 
reception circuit in which an error rate is surely 
improved and miniaturization and low cost of the 
reception circuit are facilitated. 

SOLUTION: A carrier/noise(C/N) discrimination section 
7 detects a difference of a probability of a phase error of 
a delay detection waveform resident within a prescribed I — 
value between delay detectors 3. 4. obtains a difference 
of the C/N between branches approximately and detects ^'^'^ 
a weighted coefficient in the case of synthesizing the 
delay detection waveform sets from the delay detectors 
3, 4 based on the difference of the C/N approximately. A 
synthesis section 8 synthesizes the delay detection 
waveform sets from the delay detectors 3, 4 according 
to the weighted value from the C/N discrimination 
section 7. A decoder 9 decodes the synthesized delay 
detection waveform sets to provide an output of 
decoded data. 
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(54) [9S99<0««i] ^^'fA-S^-^afiiajS 
(57) |Sli|!»] 



ANT 1 



ANT2 



, -US* 



'J 



U S«Ufcg«flr#*ttttbTffi;<j-*-4'>*< 1 1> 2 
±E*S«»|i:*srt5gftttfOC/N (carrier to n 

«C/N!ii|l3g^a;4»e,OC/N!pMit«lcS<Jl^-C±IB 

ffl^a t c t Sri** ti-*ai«« 1 lwiE«wy 

±EC /N!pj«#a*» P><0 c/N*j;tffi[«icS<Jv >-c c 
*ft»t«**8a:^5 r t Sr«r«t f 1 xri 2 

N««fiJ«tcS'^ v>-C«-S««<0Sft W'^A-roU;^:*:* 

^fifc#«sriii!iiPi-aiiiij»#a*fli;t5 w t mmk-ti 

»*« 1 Xtt 2 K:tim<oy>{ y<-i^f- -f 

1 xtt 2 Clam© /<- s«sB. 

[0 0 0 ll 
[0 0 0 2] 



liIKi5|6<fflv>e>*vrv^«. 

[0 0 0 3] r<;?i5'5:^-f''^-i'7'-fSfi0K(::tt, 

[0 0 0 4] ^»<or-yT-f-i^b<o^m^hi) 

[0005] C 3EMi8*Kl«*tfc3E»*ttt b 
T«/4S^7hQPSK (4lW!tftlESI) ^ftfeHTV^ 

tf «^-««3iflr*#«(lf«# RCS92-39 F, 
[0 0 0 6] 

[0 0 0 7] zom-ctt, ^-fyy^n^isy^^ 

x-5?V^^fc3tfjS:-t5fc«)jCtt, DSP (Digital Si 
gnal Processor) *fflV^-CH-»S:i«ii^ki-5!6i.S!^* 

10 0 0 8] ±it<0 J: 5 <traHiiic«e;5^r4 

S<tEI»Sr««r5 r t S: aft 
[0 0 0 9] 

fSU SftUfcgfg<t^S:«^KftW;^1-5'»i<it) 
(carrier to noise : |»jS)B[*fifl^lt) <Srl^fflLTC/ 
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[0 0 1 OJ C/N»W#g!»l, «-Stt3K«»e>«)<f|»W 

SCifclcJ:!). C/N*i:£W«*«ffli-5**«lil^il! 
[00 1 U *fc. a:^#ltfii»jmi#S*sc/NWS 

10 0 121 $f>lc, c/NttW#aa>e><oc/NW;t 

[0 0 1 31 tit. #gflr*teJ3lt5g«U'<A'©«t 

[0 0 141 se>ic. 'a-sft»!»»t>otftafcta*K 

[00 151 

^T-i-ANTl. ANT2fc. C*V&©r>f "^ANT 

1, ANT2*»e>(DS<Ht^Sr«l»^«B*i"<-fl'*-Cia 

^-tssfiwi, 2. s{t«K 2 3}>t.og<tm^ 

(0 0 1 6] ^<OSff$IB»<S-AO)i9i4»tt« 

3, 4©t^»Etil;^OC/N (carrierto noise : 

*fJt»H:) «r*a?), ;::oc/•NlcS-^^^-c, w*t?><Dil 
»:Sr**SC/NJW«»7 t, r.OC/N)W)eaS7A»?> 

[0 0 17] c/Nfi|;t{»7(i, aair^i-ipt, 
iiJi^^SiSs, 4;)>&(D«iiKm;4oiit4aiail)di^;t<oil 



m^Ki^^t^t^in'&t^mmnmin o, 112:, 

10,11 <r>n'&mt)^^ f;yVtmi> 

:^^12. 1 Si, 1 2, 1 3i»*,<0*5'>h 

U:^«)llir^»'&Hm«14 i:. r(D»)|j»i4lci:5 
«»*SmA'6#S«3R (BIT, ) 

<r)it^^mti<o w-t/v-ii^w;^^--^ W'</V'M!W!eat 1 5 

(00181 ^^888 tt. @ 3 JC^-r J; 5 U"</V|| 

ta^-f S^-Ty^SWl wiDJ^'Ty^'SWlJi^b© 
^' o y ^ ^T«-3iSHftStS§ 3 . 4 oHiSUl;^ 

:^7'y vi^-r«^-<§yiria»i 7, isi, 'fr^'-f^ 
lyirmm 7, 1 8©aiA<Dfisr*»5j^sisi 9 
^^''T s i'^^EiHi 7, 1 i<o—:^<omtikm(.\^xm 
tiir^^\^9 9 20 Jb»©U'</wifc!Mft*i 5i»fe 
vf^m^^ftt/ff.jRWJUfillS 1 6 i»f>©S;9^f+ 
«-«»K:S-^t^-Ctt]E»Sr«t^-r««iE»ft;gtt2 2 

rO*liE»ifcJtt|J2 2®W:ftt*U^^'2 0(Offl^ 
S:-g-^LT:ffl;^ji-5iD»»2 3 1 Sr«;tTVv5, 
[0 0 191 ^''•f^^A>©SfiS«^fe^Sti^;^JiJ+^Kil5^^ 
(«1xtf- 1 3 d BEli-e&Sffl^) Ctt. 2o© 

[0 0 201 £iT, r©J:5*m<0S{tKSt*JV> 
-C. ;i/4->7hQPSK (4t8ttffi^p|) ffi^SrilSi 
«li6»cJ;»)ttR-r5i&^<0l!)mc-ov^-clft«t5. 01 
tW'ftSflmi, 21*, ^•Arvf'-j-ANTl, ANT 
2A>e>«i(&J<x5;r/4->7 hQPSK(0g(Htf-OU' 

«^4r*ii®gfeiBEli3, 4lc«ii&-t-5. 
(0 0 2 11 r.::-c, )iSillKS3, 4ictti^*ii,ft:^ 

mtS^ (*/4'>7hQPSKf9f-) tt, 14IC*1-J: 
51-, 2 f 5^ h ^ (CIS CT 1 V>';J?/W|l||©ttla*5 
±rt/4, ±3 jt/4ro^{k;-f 5<t5Jc/j:-)rv>5. 

i'rt^/POffiffitt* 1 ~* 4 v^T *vAMc/j:5. 

[0 0 2 21 aS^RglS, 4iiet«&Jtvfc 
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Ml^it^^^y^ (->^^#/^iJ^Dy^) ^iJ'SrRitittlU 

loo 2 31 ^®3ai«IJK»3. 4tt. ^^^ny^Wi. 
2li:tt«i&**t;5S<S«^<^l^-^>'^:65ft-FtTVN5^{c 

ou^.'i^ (C/N) Srffffi1-5r.t;&s-C#So 
[0 0 2 51 Mc^m^tXs C/N*JSffl7<OS« 

v^*Hfcilffi1fti6S?^Sr7c/4Taofc8S<^*J* 
(mSJim&^^omod in/A) . JKT. f-:^://^;^ 

[0 0 2 61 5^^^1^V://^;S^Dffiffl|S^^D$^*S: 

/ 4 - 7c / 4 *-e<o«5i»c*ifi Lfc^tf 
/^5p :j^f^:^:»^-eW:. SIS ^l^i^-tJ: 5 1^:383 

[0 0 2 71 ± 

•CV^-5;fi:*ic, ±rc?Di^>'7'/w.«Offiffiiftll365-,t/4 
'-7c/44-C<0«Hrtlc4>fj. f-i^r>^^diA««rtlc 

[ 0 0 2 8 J C/N15]^|[5 7 7 eo®«*iJ 

Sffll 0. 1 Iti. «-«rt^^fflLfci^>'7'/^;SO(4ft^C0 
mod (7c/4) [g8±<0A««l^lCfe5d*5^-Sr 
n'&t^. ^iJ^^^^l^. 13tt««W£WlO. 1 



1 (^5^PJ^t^*lc£<5v^"CA««^^:fe5i^^^://^^«)»Sr 

;^t;!>vH-5c ch.^co;t?i>>'i5^ 1 2, 1 3 0:&!?:^h 
leCo . Ci It. 4lc«ij«6*Hfe 
y-feyh$lxSo «lf»14«:*;«;e^:^^l2. i 

5tsp 15 metier 5o 

1 0 0 2 9 1 u-</HIW^S8 1 5 1 4 t>hmi& 

^ivk.ij^y9i2^ 1 3<ojt?!>^^^«^o^l;:S<5v^ 

^ S W 1 jCi^VN-C-g^jSWFO^ n 5^ ^ ta^f 5 fc»0§J 

[0 0 3 01 r(OU"</ug*|;eSiJi 5tt, 1391^^1- i: 
»»S1 4d>e><0;&!?>'^ 1 2. 13(D;t;i^>'h 
WAC5SCo <^??#SripJS-r5»*W^3 0 

y/K^d?A««lc:*>-5a$ol6(0|6»1i:AP (= I 
-Pi I) 4r*«)S»6*ffil«tt«f53 1i:. ^^*l£tt3 
0i:Kft«ttttuap3 i(Ottfflffl*l-X<5v>T:/7V^a 
^{t-^Sr4fifc-r'5::^7>'f'M^^SP3 2 
1. 2d^t,tti&S*iSS:»^-</v«rttWi-'5^^/^»m 
^3 3. 3 4^«:fi^iTV^5o 
[0 0 3 11 ±3*oJ:5lc»»»14d-^«:*!>>'^l 
2> l^tDis^'yV^tiomCo d^etfeJiLS 
i:. »#iM^«U3 0H;<;!>>'Ha;^<D^Co -c^ (O^ 

^nyi^r^^s^^^O^jr^r ^:^i/lalKl 7. 18lC^jt&i 
H5J:5li:. «=-?-«3E»3 0Jcj:ij«im*nfc*i>>h 

^8B53a^feco^n2/^;&tsjiStt. «IW^?ixfc^^*5:a 
■eS) * t * tl^ n 5^ ^ If 4*flS 6 ;6>e><0 i?^ a y ^ i^aR* 
:/^>'^a«^»^tcJ:9;?^^yf-swu;: 

[0 0 3 21 *fc. ^7>'f-«*^SlS3 4m^TJL*» 

tf-13dB) SESf^SftttlU 

2 2lc:J:5MlESr«iJfli-r5. 
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[0 0 3 3] <6*ftttfeWSj3 ir±*'»'hW/jO||Co 
*>5«*(0SS«)Jfi*Hi[A P (= I Po - Pi I) 

«©«6»ttAP (» I Po-P J) fc»-5V>-C, 1^»tt 



Or - 



ecXQ,+ « ,X < l/Qo) 
Qo+ (l/Q.) 



10 0 3 51 r i-C. *7'7Vf^Oii3ffitt»R}gSr^(K 
[0 0 3 6] 



- * tX 



+ «»x 



l/Q. 



Q.+ (1/QO 



Q* 1 



Q«*+ 1 



- 9oXWo-l-0iXWi 

Wo+Wi=l, O^Wo CW^) gi-cfet). c 
ive>oa;^#tt«»;Wo , Wi iSrO, lS>iv^H:l, o 

[0 0 3 71 «i«tt;^lS:a^Ufc«#7*-^©»»»* 
(BIT ERROR RATE : ar, BERiV^?, ) iWlXlO 

"'-Cfc50tt«)g{tU'</l' (-1 SdBSa^JctsS) 
Sr3£lp t b, --fin-fy i"<yi'i^|£l|l W'<^ 

mmcfio. WitrWJtlcJ: »)*»4Bli ol^:^■^J: 5 

[0 0 3 81 fc^l-S-C, Jijeoify (B 

E R) 1 X 1 0-^SS-C$.5»g-SrK!?V'</wt U 

Cffia) *4f:Lfctt<o±a©08lc:^1-A««iB 

««0*ffa«rl. S (±16. 9* »Cffla) tU S 

0>=S-f-:^7'A';«idSA««, B«WlC&5?tipP (A) , 
P (B) «r*»5i, lai llc^i-±5lC/i5. 

[0 0 3 9J w<oigi iK^-r«i*p (A) \cm-^\^x 



« (1) 

— i^V^i'ffJcMjiS-rSfcfeltB. DSP (Digital Sign 
al Processor) «!*«V>-CW»SriS5iifir*-5(SJili6Sfco 

[0 0 4 01 «*.tf-*oy9v9'®s«o 

w^/Pisj:i4 1 (^«<i:3Eipv-</v c- 1 3 d BSS) r 

A^ttrtKfeSJfe^sPo X Pj ©^AP^±3*fl5|gi 1 
*»€>*»5t, HI 2Jc^-fJ;5lc/jr5. C(OAPtfi 

y^m^mi^ <oH«i4raB+ic*-rj:?«cAP*f0. 

iO. w, if- (AP-o. 5) 

[0 0 4 11 'ttJx ^^l-^Jl'ii^mtX.lt^, ^:fy 
^'f^©■!^>'7•/^;«*SA®«|C$,5^ifc*Po . Pi <0||A 

P tt, 013 ic^-r J: 5 \c±.^(r>m i 2 loi^l- 
Tft)5:oT<**t, r©Bll 3Kq«Lfc^i^l^"</^*^- 
l4dB 1 9dBXfc«ttr±, APtfi*ftlt« 
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(0 0 4 41 mny-(^^-^^^^ t\^x9if}F\^x\^^& 



-rzkif^x^^o ?foT. 3 dB — 

19dB'^h^t^\t. ±5*cOifi«l^ (Wi ^- (AP 
-0. 5) ) tcJ:9m^#lt«»Sr**<5w4:dJTt b«J&S*v<5:/9>'^S«^«#l^iS-:3VNT«Etil;^S:0 

( 0 0 4 2 1 ^ tr . Ji5E(0 J: 5 v-^/^H^ii^ae l S a3S<^^««J^<^^^S'fe u^^ZO. 2 3 LT 

3S««#dStt*&S*t6i:. H3lo^t^fi!K58o;^>f 3^ [0 0 4 51 *fc. SR^-^^^^-e^x^ t bXftf^LT 

fc^n^f^issj^Sjv^, Oo-^i) lJ::jS?i:'fc-fci^^^2 0<Dffl:^(^tjtjEfl:Srft;e 

[004 31 5:^^0Bl 7. 1 8ll;=^^5^f^S U *3£tfcffijE»lci&Cfc«jEffl;^«rai»«2 sicffr 

3. 4;d>e)<Diifift«Jfi?&«rf"i^:^!^^^5^tT«»«i (0 0 4 61 5 v>/|5iKi 7. I8t?* 

U a«^>f^^-:^x-r i:UX»f^urv>Si:t>i**jE [0 0 4 71 r<ofc*, aiMSl 9(?5«»ffl;ftA0<ol£ 
»»«ai52 235»e>it^*ixfc^^5i^^^l5lBl 7«>$v> HS<5v^TKTOJ:5 4«^^tt^l7or^jttM0T 

Ae^Tc aT.= ^o+WiX (2 7C- 1 Ae I) S;(2-i) 

o^Ae<7c ex=eo-WiX I AO I • S; (2-2) 

-«<A8<0 0^=0o+WiX I AO I ^(2-3) 

A0^-7C Ox=Oo-WiX (2 I A 0 I) S;(2-4 

) 

s: (2-1) (2-4) (D;&iasgi^«:. 

'^U^^2 0(Om:hXhr)s lg23lHffliEfi«:3tll52 2 
(^«jEW:*-Cfce. tSo-C, *jEi:*^»2 2tt. 
»1 9<D«jmi:*A0<Dffl[|2:iSCr±E« (2-1) - 
* (2-4) 0:&5a«2«lC«or1SlEffi;^S:*«)-C*I 
S« 2 3 lC#lrjtei-*, w tt{C J: 0 s *»« 2 3 IC*5V^■C 

#^<z>3S®iftjfiStji?©ffitaoi , O2 -a-fit 

[0 0 4 8] 0«;ttfa^#tttS«Wi d50. 5-Cfo9. 
AOiiso-'Tt-CfeSS^leitt. ffljE*^^2 2J:i«3l 
g 1 9 otH;*(c- 0.5*-* CfcfflAtio j|» 2 3 \m 

jfe-rSo ^P#Sg2 3jCtt'feUi5^i5r2 0d'^e>O 

Oo i:«3H»l 9d^b<^ (Oo-0i) ^^-0. 54r^C 
fc1*UlU>5Sri»»»2 3lcfltjtei-S. not^to, ftijl 

«2 3(?5ffiy3ft0o - 0. 5 (Oo-fli) =0. 50o 
+ 0. 5 Oj t/^?»o 

[0 0 4 91 tfc. ®:^^<+it«»Wi d5 0. 5-cfc9. 
A 0 7c ^jE«ftS«fS 2 2 2 ;c 
^^^jJ^SSl 9cottl:*iAe «r5lv^fcfc(Dlco. SSr^C 
fcffiiEa;t?Srin»»2 3;c#tj^s« J!)d» 

»23(Oa;<3fl0o +0. 5 (27C- (Oo-O,) ) = 



0. 5 Oo +0. 50i +n;t45. 



(0 0 501 J: 5 ICtJDffS2 3 1?^^*^^^^ 

a# L:fe:«^- «r IB A-f Se 
[0 0 5 11 :ioJ:5*'g^^^><^^">x^»f^lJ:j:5 
±5*<0lfy h3Q7--w-h (BER) (03fe»««:*feS 
HI 4au«Sl 5lr^'rJ:5l^*5o 

o-^-Qh^m^^^^i-^mmi^^/^ (- 1 3 dBS 
St) -CfeD. 

h (BER) t^l, 9lX10-*Sffi (5fctA=I. 
4) ^cefell*^^-cv^sri:*sip)5>5a C(Oi»^co 
^^«?I^OfiBSr«JB Lfc t r 6»J|i 3 d B 

d BS*3»«;ftS<S:v^a^-T?fcor t>Sf«'5riBt<£S. 
[0 0 5 2] r<DSf§ga-cil. 



[0 0 5 3] C:©g«iSK-CIJ. J:i£®ipt* 

[00 541 ±5fi©Si: (2- 

1) ~ (2-4) |j:^J:5I::, ^r/y^f'oitmtkik 

too5 5j 4*5, ±^(r)nmmwi-e\t. ^'</niw^ 

SiS 1 5©*6*fiS«^ffleiJ3 1 4 A>b(0* •5'>' h 

tt*Co^ Cl®||Co-Cl^^:36-3v^■r«■>«r<o:/7>'^^c: 

;»v^■c±^to•!^v7'A';fii;PA«J«tea5>«^i«Pov p,© 

ISo3l6*Maa p d© A p 1 6 {c 

[0 0 5 6] z.<om^. ±j&<Dx^f£m^(oc/mi^ 

[0 0S7J 4fc, JiieollJgW-ctt, c/N!M;t«S7 

( 0 0 5 8 1 ±izE<0|ll£)gffi-CitS!jgiSlftSi 3 , 

li X i y S:Ui:^)-i-5 S^^lc t)*J6?g SrSffil- 
10059] 



10 0 6 01 C/N«iai#aAJ«-Sft^i^P,(0«| 

/N SrlSttft-t-S ifra-lctt; t r (c c/N*j;£ffifa 

Co 0 6 11 m:fymmfmm^^ific/mi^ 
^ssj-p, c/N!«Je^J^alc^•d^>■cc/N4iia^^af9 

[0 0 6 21 C/N«feliJ#®A»6>cDC/N!pJ^firffl(i:S 
[0 0 6 31 *S{S^lttJlt5g«U'</l'OS«:*8«)5 

SfcW»^f!!Xtt^fi8*a:Sr«l»i-«S[|»#a«rlSI:(t* r 
[0 0 6 41 «-af9»i4»e>o«ISJffi;*»cjt£:»:T«^ 

[122] ±ES<f^SSrfflfi£1-5C/N*)^f3J©s¥iM 

[03] ±tiiSisi^aii:m^ti'kma>mmjiL 



[as] ±iag<t»lllC^V^X 7c/4V7hQPSK 

IB 81 ±ISilj9i«^Sd^«>«!cttgKII<o^«$r^'tB 
[B 9 1 ±EC/N«j6««r«l*i-« V'</wJ(fJpJ«« 
[BIO] ±eS<t3S»Sr«fiK1-5«-:/7 v^wgfS 
fR«r*i-BT?*.5. 

IB 1 1 1 ±.fR^-y^ y^o^S ±8SilS«l 
(Bll 



IB 1 2 1 ilE*^'? i'^©S«W"</KO^'</HSt 

l8«S:*1-B-Cfc5, 
IB 1 3 1 S!Ili^'<A^s*'fbbft:t 
\zm-i, U'<yw||i ±E=S-:/9 ^5^©tettKS*S0f)S© 
®«l*3K*)5S6*<OS6<^>Bafii*^tB-Cfe5. 

a, 8 10. 11 12. 13 

14 15 l''<ym*|3£S8. 1 

6 «»iajng«s> 19 a*»». 20 •fe^^'^'. 2 

2 «gIESR;£«(, 2 3 liaJIS 



(H2l 




(B3] 



3B8"(Mtlf8-^„ ^ 

r?k* Jr 



17 
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